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TESTING OF CHECK VALVES 

By J. Walter Ackebman 

In the year 1908 the water department of the city of Auburn caused 
an exammation to be made of the check valves of the mill and factory 
connections in the city of Auburn. And as these check valves were 
of the type that are bought on a competitive basis, and simply rep- 
resented a design made looking towards an economy of material 
and labor, the results of this examination can be easily imagined. 

It was found in many cases that even the locations of the valves 
were unknown to the factory, and some had been buried in the ground 
for a period of twenty years, without ever having been examined. 
The final result of this inspection was that each and every mill or fac- 
tory using city water for fire protection, and having a polluted auxil- 
iary supply, was required to install double check valves of a special 
design, and to be placed in a brick or concrete vault, accessible at all 
times to inspection and test. 

The specifications under which the check valves were made, re- 
quire that the seat ring, disc holding ring, and screws, and in fact all 
moving parts, and the hinge pin and bushings of same be of bronze, the 
disc to be faced with medium hard rubber, and liberal clearance to be 
made all around the clapper, the pin, the arm, etc. These specifica- 
tions were largely determined by the inspection department of the 
Associated Factory Mutual Fire Insurance Companies of Boston, and 
they also had to meet with the approval of the water department of 
the city of Auburn. 

The regulations are that they shall be tested once every six months 
by the water department, and taken apart once each year and examin- 
ed for defects or obstructions, and during this latter inspection a rep- 
resentative from the Associated Factory Mutual Fire Insurance 
Company is present to observe the condition of the valve and assist 
at the test. 

It is specified by the water department that the inspection and test 
shall be at the expense of the factory or mill where the tests are made. 

Figure 1 shows a diagrammatic representation of an installation 
made in the city of Auburn. The stop gate valves A and D are so 
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placed in line as to absolutely shut off the water from the check 
valves. On the entering side, between the first valve A and the check 
valve, is a tap with cock and air vent, on which is placed the pressure 
gauge G. Likewise, two other taps on the two check valves are made 
with the same type of connection. Tapped into the bottom of each 
of the check valves is a f inch connection, controlled by cocks E 
a-oAF. 

The actual test is made as follows: Closing gate A, either the cock 
E or the air cock H is opened. The pressure at G only should fall if 
the check valve B is tight and the gate A is tight. It sometimes 
happens that the opening of air cock H releases the pressure so slowly 
that the back pressure on check valve B will not seat the clapper S 
in valve B, and the gauges both G and / will fall ; while if the f inch 
cock E is opened the valve B will close tight. This simply gives the 
degree of sensitiveness of the check valve, and indicates its condition; 
for if the air cock does not show it absolutely tight, the drip E may. 
This generally shows that the rubber facing on the clapper is either 
coated with slime, or some small indentations occurring, allow 
the water to pass back through this valve. The conditions of tests 
are slightly different, depending upon whether a mill has one con- 
nection or two. If it has two connections there is always present the 
city pressure from the other connection coming back to the two valves; 
whereas, if there is only one connection there is only the static head, or 
else the fire pumps in the mill are started, and pressure created in that 
way. If the flow from E or H ia continuous, it is an indication that 
there is a leak either through both check valves or through the stop 
gate A. If the pressure with E and H open drops on G only, and not 
on J and M, it is the gate A leaking; but to make absolutely sure, 
allow all the gauges to assume the normal pressure, and then suddenly 
release F. If gauges J and G drop, and M does not, and flow contin- 
ues, then it is an indication that the leak is through A, and not 
through B and G. 

After the condition of gate valve A and check valve B have been 
thoroughly determined by the above method, then the opening of air 
cock K or drip F will disclose whether there is a leak on check valve 
G. And, as before noted, if it shows a leak with K open, and tight 
with F open, it simply does not seat properly under a low differential 
pressure. And this is important, because the valve is called upon to 
act when the fire pump raises the pressure above that of the water in 
the city mains. And there always will be a time when the pressure 
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on each side is just equalized, and then the pressure on the mill side 
will begin to build up above that of the city side. And while the test 
may show from both the drips a tight condition, it will not show a 
tight condition when only the air cocks are used slowly, allowing the 
difference in pressure to be gradual. 

In order that a number of trials may be made on check valve B, 
pressure should be taken from some source and introduced between 
the two valves. It is preferable in this case to take the pressure from 
the main on the mill side between check valve G and the mill or factory 
and allow it to come in through either the drip pipe F or some other 
place, in order to balance the pressure each side of check valve G. 
Then this by-pass connection would furnish water for unlimited trials 
on check valve B, independent of check valve G, for any water which 
leaks through B would be replaced by the by-pass connection, which, 
if it was not there, would soon be exhausted if check valve G was 
tight. 

The actual value of the test is obtained after it is completed and the 
examination made of the interior to show actual conditions, such as 
tuberculations on the iron body, the smoothness of seat ring, the 
condition of the rubber facing on clapper, and the manner of the clos- 
ing of the valve. And while the test is only to show working con- 
ditions, the examination shows the way the valves are living up to the 
requirements imposed upon them. 

The rules in our department which control the installation of 
check valves and kindred appurtenances, are as follows: 

No water pipes in any building or premises supplied with water by the city 
shall be allowed to receive a supply of water from any other source except in 
case of pipes used exclusively for fire protection that conform to the require- 
ments given below: 

No connection of the city mains shall be allowed with pipes having another 
source of water used for miscellaneous purposes except to a tank open to the 
air, nor shall such pipes have any physical connection with the pipes used for 
fire protection. 

Between the pipes used exclusively for fire protection and the city mains 
there shall be two check valves placed between two positive valves and located 
in an accessible brick or concrete pit, with such valves, gages and connections 
as may be prescribed by the water board for each installation and for the pur- 
pose of testing. The check valve shall be of a type approved by the water 
board. The check valves shall be kept in working order by the consvuner and 
shall be at all times subject to inspection and test by the superintendent of 
water works, the cost of such test being borne by the consumer. The pure water 
pipes that have direct connection with the city supply, before the same have 
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passed through the aforesaid double check valves, shall be painted Blue; the 
pipes used exclusively for fire protection shall be painted Red ; and the pipes 
carrying the impure water and that used for miscellaneous mill purposes but 
not for drinking shall be painted Yellow. These different systems of pipes 
shall not have any physical connection with each other in the mill or factory. 
There shall be placed on the discharge main of the fire pump a check valve 
and positive gate. The latter shall be kept closed and sealed by the superin- 
tendent of water works, and opened only in case of fire or for the purpose of 
occasionally testing the fire system, but notice of such occasional test shall be 
given to the superintendent of water works, and during the test the positive 
gate between the fire system and the City main shall be kept closed. During 
the weekly trials of the pump prescribed by the fire underwriters the water 
shall be discharged either through the relief valves of the pump or through hose 
connections from the piunp. 



